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Director's 
commen·ts 
He's partial to students, says 
they know the meaning of 'work' 
fji Burt Brage 
,Y' Director of Re•n Instruction -
To give you fresh viewpoints, I have from time to time invited 
colleagues to comment in this column. Our guest in this issue is 
Dr. Burton Brage, associate dean for resident instruction in the 
College of Agriculture and Biological Sciences. Burt is retiring 
this summer. 
Many of you know Burt; his soils classes were extremely 
popular, and he is a "sit down and let' s ta lk this over" kind of 
counselor. While he has been dean of resident instruction he 
has increased student recruitment, scholarship support, a~d 
~tudent leadership opportunities. He has updated curricula, 
improved s tudent advising, and expanded faculty development. 
Burt would be the first to tell you he didn't do all tha t. "We" 
did it, he would say. That's his s tyle of leadership-involving 
others. He's a friendly grin a top a rather long frame. Most of 
all, he is a man with a lifelong commitment to South Dakota a nd 
the young people of our state. 
-Ray Moore 
Thirty-three years ago I came to South 
Dakota to interview for a position in the 
Agronomy (now Plant Science) 
Department. After a short deliberation 
my wife and I decided to become South 
Dakota residents. Truly, we have had no 
regrets for South Dakota has been a fine 
home for us. 
The newest major building on campus 
in 1950 was the Printing and Journalism 
building. All of the other major 
ones-Animal Science, Dairy-
Microbiology, Ag Hall, H.M. Briggs 
Library, Shephard Hall, etc.-have been 
built since that time. In fact, it is now 
difficult to locate a sercalled older 
building on campus. 
Out in the state, the picture was 
different then, too. In 1950, most farmers 
were using very little commercial 
-
fertilizer. Now, it's an absolute necessity 
if a farm is to be a productive enterprise 
in most cases. 
A common sight in the late fall and 
winter in the earlier years, in central and 
western South Dakota especially, were 
standing rows of corn, usually with very 
few ears, unharvested except by cattle A 
grazing in the field. Most farmers who W 
now raise corn in those areas of the state 
usually intend to get a good crop of ear 
corn or silage. No one plants anymore 
with the "let's hope we have some crop" 
approach. Now across all of South 
Dakota , we see healthy, dark green, tall 
growing crops rather than crops 
hampered by weeds, insects or other 
pests, and lack of nutrients . There is no 
question but what our plant breeders and 
soil fertility and plant protection staff 
members have played a great part in 
making South Dakota agriculture truly 
great. 
Students who have attended SDSU 
have been very special people. Many of 
them have been before me in various 
classes in soils or have consulted with me 
in the dean's office. Our students 
generally have a pleasant approach, are 
not haughty or arrogant, and are truly 
able to work with people. 
Probably above all, they still have an 
appreciation of what the word "work" 
means. Industries , government agencies, -
(continued on page 22 ) 
•Guard against Hessians 
New spring wheat is resistant 
to flies, ready in fall 1985 
Now there 's a Hessian-fly resistant 
variety of spring wheat which should 
save South Dakota farmers millions of 
dollars over the years. 
Seed for the new wheat, named 
"Guard," will be commercially available 
to farmers in the fall of 1985 for the 1986 
growing season, according to Dr. Fred 
Cholick, spring wheat breeder for SDSU. 
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The new variety was developed in 
response to a catastrophic outbreak of 
the Hessian fly in 1978 which did an 
estimated $33 million in damages to the 
spring wheat crop in the northeast and 
north central parts of the state. 
Development of this variety was 
expedited by growing crops in a winter 
nursery in Mexico, another winter 
nursery in Yuma, AZ, and additional 
cycles in a greenhouse in Brookings. From 
the fall of 1977 to the fall of 1980 
breeders grew eight crops of this line. 
Normally it takes from 12 to 14 years 
to develop a new variety of wheat. 
Development of this variety will have 
been reduced to 7 years by release time. 
Breeders doubled their speed "because 
we knew we had Hessian fly resistance in 
I 
I 
winter wheat and we wanted to transfer 
it to spring wheat as fast as possible," 
said Cholick. 
"Luck," he says, but in last year 
alone, they examined 3,000 heads 
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"Initially we were looking at 
transferring the resistance to spring 
wheat, not developing a -new variety. 
However, with luck when we were 
transferring resistance we picked up a 
line that was good enough to develop into 
a variety. 
"A variety will not sell just because of 
resistance to a pest. It has to be 
competitive with other available name 
varieties. But we found a spring wheat 
from our spring-by-winter crosses that 
was good enough to become a variety. In 
all honesty, there was a lot of luck in it. 
"Now, we've got the resistance and are 
trying to improve the protein in another 
line with a totally different identity," 
Cholick said. 
In the program to develop Hessian fly 
resistance more than 1,400 crosses were 
made, and literally thousands of lines 
were discarded. In just the last year, of 
3,000 lines looked at, only about 250 were 
retained. 
The estimated cost of developing a new 
variety of wheat is about $300,000, 
according to USDA estimates. But this is 
just a fraction of the cost of the $33 
million Hessian fly outbreak of 1978. 
Primary funding for this variety was. 
through South Dakota Wheat Commission 
dollars and a USDA research grant. 
The new variety is an awned, medium 
early wheat, about 2 days later than 
Butte, which is early and probably the 
leading variety in the state. The new 
variety is a semidwarf, medium to low in 
protein. It is resistant to the Hessian fly 
and has been field tested in Day and 
Brown counties, showing resistance in the 
field as well as in greenhouse tests in the 
USDA laboratories at Kansas State 
University, Manhattan. 
SDSU now has approximately 1,000 
bushels of foundation seed, which came 
from one head selected in a greenhouse 
in Brookings. That head is a cross of 
Eureka, an adapted spring wheat, and 
Dawn, a winter wheat which carries 
resistance to Hessian fly. 
The new variety has been tested at 24 
Fred Cholick and his co-workers harvested eight crops of Guard in 3 
years , hurrying the new variety toward a late 1985 release date for 
farmers who need Hessian fly resistance . 
locations throughout the state, and on the 
average it has yielded 3 ½ % better than 
the best check variety, Cholick said. 
Upon release the variety goes into the 
multiplication system. The 1,000 bushels 
will be increased from foundation seed to 
registered seed to certified seed. Certified 
seed should be available in the fall of 
1985. It should be no more expensive to 
farmers than any other variety, although 
supply and demand do play a role, A \ 
Cholick said. WI 
The only other alternative now is 
to plow the infested field under 
The Hessian fly is a mosquito-like 
insect which, in the larval stage, attacks 
wheat plants. A toxin is secreted by the 
larvae as they feed on the plant. 
The first brood of the Hessian fly 
shortens the plant, the tiller won't 
elongate and becomes very compressed; 
one leaf is thick, broadened, and turns an 
exceptionally dark green. 
The second brood shortens the stem 
immediately below the head; it can 
appear that the head will not come out of 
the flag leaf. This can be confused with 
stress such as lack of rain. 
Typically the head will produce less 
kernels and the kernels will quite often be 
shriveled and of poor quality. Loss of 
number of heads and fewer and poorer 
kernels are causes of reduced yields. 
The area that has been infested by the 
Hessian fly includes Brown, Spink, Day 
Marshall, Faulk, Roberts, and Grant -
counties which annually produce from 30 
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Fig 1. First-brood Hessian fly infestations in South Dakota, 1982. 
to 40% of South Dakota's spring wheat 
crop. 
Spraying with ~hemicals does not work, 
because the insect emerges over such a 
long period of time that the chemicals will 
not last, Cholick said. 
"When a field suffers a heavy 
infestation there is nothing that a farmer 
can do for that crop. To reduce 
infestation in another field and reduce 
infestation the next year, the best thing to 
do is to plow it," Cholick said. The flies 
overwinter in a "flaxseed stage" on crop 
residue. 
Researchers are looking at using some 
new systemic seed treatments as a means 
of control. Some systemics have been 
used; however their effectiveness has not 
been demonstrated on control of Hessian 
fly in South Dakota on spring wheat. 
"If we have favorable conditions for 
the fly, we could see a high population 
again. We know that an open winter 
helps flies survive. We also know that the 
highest infested fields are wheat 
following wheat," Cholick said. 
Prior to 1978 the population of the fly 
in South Dakota was believed to be 
"extremely low." The population was 
again extremely low in 1980. However. 
there was a considerable increase in 
population in 1982 which caused minimal 
damage in the spring wheat area because 
of a drought there. 
"We also have a potential for a high 
population in 1983, because of the 
carryover from the 1982 population," 
Cholick said. 
Development of this new variety of 
wheat has been a cooperative effort 
among many disciplines at SDSU ·and 
USDA-Agricultural Research Service, 
according to Cholick. The work was 
initiated by Cholick's predecessor, Dr. 
Don Keim. Much of the work was done by 
graduate student Debra Steiger. Others 
working on the variety were Dr. David 
W algenbach, research entomologist, and 
Dr. George Buchenau, plant pathologist, 
both of SDSU, Dr. Jim Hatchett, KSU, 
Manhattan, and Kathy Sellers, SDSU 
research assistant on the spring wheat 
program. 0 
The author is Jerry Leslie, information specialist in the Ag 
Communications Office. 
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Please everybody? 
Not if taxes are the subject. Soon 
we must make one of four choices 
"My taxes are too high!" What more 
common battle cry? 
We demand that other people pay their 
"fair share" and we get angry when we 
think we are personally paying too much 
of the "tax burden." We're sure there 
must be some tax reform that will create 
a more "equitable" tax system. 
Beware of the promises in any such 
proposal. There is no such thing as a 
,. 
-
-
;. 
-
universally fair and equitable tax system 
or a true tax reform proposal. What is 
fair to one group or individual is almost 
always held to be unfair by another. 
The problem is as old as the first 
government in history. Only the proposed 
solutions change. The problem is two-fold: 
1) How much revenue ought to be raised? 
and 2) What should the mix of taxes be? 
Tough public decisions are coming-
cutting back, raising taxes, or both 
Why pay taxes at all? 
Because our state and federal 
constitutions say that government will 
provide for the common defense and 
promote the general welfare of the 
people. The public has also demanded 
services such as highways, schools, 
police, and fire protection. Taxes 
collectively provide such functions in a 
more efficient manner than individuals 
could. 
On the other hand, we would like to 
decide for ourselves how to spend our 
personal income rather than turn too 
much of that spending authority over to 
, others. There has been and always will 
be this conflict. 
What level of in-state government 
finance do we have now? 
South Dakotans paid an average of 
10.6% of personal income in state and 
local taxes in 1980. People in 32 other 
states had larger tax bites for state and 
local government. In 1960, our parents 
paid 11.1 % of their personal income. Ten 
years ago, we paid 13.3%. 
So, state and local taxes are currently. 
higher in a majority of other states and 
they have been higher in South Dakota in 
the past. This does not imply that we 
should or should not raise taxes. It is 
simply a statement :of fact. 
Where are we headed? Current 
spending cuts, tax cuts, and block grant 
proposals indicate that the flow of 
revenue from the federal government to 
South Dakota is likely to be pared down. 
Federal sources account for 29% of 
South Dakota state and local government 
general revenues. So any change in 
federal funding levels will significantly 
affect state and local government. 
The costs of providing many state and 
local services have continued to increase, 
and tax revenues are more uncertain 
than normal because of the current state 
of the economy. 
These trends indicate that South 
Dakota taxpayers and their state and 
local leaders will likely be faced with 
some tough public decisions in the next 
few years. If present trends continue, we 
will be faced with reducing government 
program expenditures, increasing tax 
revenues, or a combination of both. 
A major overhaul may be needed; 
"sin" taxes are just a tune up 
Regardless of the level of taxation, we 
still must decide how much revenue ought 
to come from each tax. If we look at our 
total U.S. tax bill including federal taxes, 
approximately 64% are income taxes; 
19% are from sales, use, and excise; 
12 % come from property; and 5 % come 
from other taxes. Now, South Dakotans 
pay about 55% of their tax dollars in the 
form of income taxes because we are one 
of five states with no state personal or 
corporate income tax. 
If we decide to overhaul the tax 
structure in South Dakota, what are our 
alternatives? 
Of our state and local taxes, 45% come 
from property, 30% from general sales 
and use, 12% from motor fuels and 
vehicle licenses, and 13% from all other 
taxes. If we desire to "overhaul" and not 
just "tune up," there are only three 
sources available that produce enough 
revenue: property, sales, and income. 
If, for example, we want to change 
taxes 5% to 10% in a tax system that 
generates over $500 million in revenue, 
we are talking about a change of $25-
$50 million. "Sin" taxes-such as liquor, 
tobacco, and gambling-are generally not 
capable of producing this kind of revenue. 
Liquor and tobacco bring in about $10 
million each. Gambling might be in the 
same ballpark. 
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This again does not mean that we 
should or should not levy these taxes. It 
does mean that these taxes can only be 
used to "tune" the system because they 
are incapable of producing enough 
revenue for an overhaul. 
If we overhaul, we have four 
options-none pleasant to all 
8 
Any major tax decision will require a 
choice among four basic ways to finance 
state and local government. These options 
a:re 1) continue the current tax mix, 2} 
place more emphasis on sales and less on 
property taxes, 3} place more emphasis 
on property and less on sales, and 4) 
implement an income tax and place less 
emphasis on sales and/or property. 
(Motor fuels and vehicle licenses are 
earmarked for roads and highways and 
therefore are not included as a general 
government tax option.) 
The first option is to continue the 
current state and local tax mix. As a 
percent of personal income, South Dakota 
ranks 10th in property taxes, 13th in 
state and local sales taxes, 5th in motor 
fuel and vehicle license tax revenues, and 
46th in income taxes. (We collect a bank 
franchise tax that is based on net income 
which accounts for the rank of 46th 
instead of lower.) As a result, the tax mix 
in South Dakota places higher emphasis 
on sales and property taxes, and less on 
income than is true for most states. 
The second alternative is to place 
more emphasis on sales and less 
emphasis on property. This could be done 
either on a state or local level. For 
example, an additional 3/4¢ state sales 
tax would raise about $27 million, 
roughly 10% of property taxes collected 
in South Dakota. 
However, this statewide approach to 
replacing property taxes requires that we 
decide how to distribute state revenues to 
local units of government. This of ten is 
not an easy task because perceived 
revenue needs of some communities 
always exceed the revenues generated by 
a distribution formula. 
"Tax facts" are what we need , says Mark Edelman , before we can even 
begin to explore any revenue generating options. They make heavy 
reading , but Edelman has put some of the more pertinent tax data into 
tables in this publication . You can order it if you missed his meeting in 
your area . 
Alternatively, if the sales tax is 
imposed by municipalities or by counties, 
substantial property tax relief would not 
necessarily result. Large volumes of sales 
in urban trade areas generate 
considerable tax revenues whereas rural 
areas are characterized by smaller sales 
volume. In Minnehaha and Pennington 
counties, for example, a ½ ¢ additional 
sales tax would generate enough revenue 
to reduce property taxes by 9 % without 
changing total revenue available to run 
all local government units countywide. 
Faulk and Harding counties, on the other 
hand, could reduce property taxes by 
only 2% if an additional ½ ¢ sales tax 
were imposed, assuming volume of sales 
remained constant (Table 1 ). 
Who pays the sales tax? Anyone who 
buys a consumption item within the tax 
jurisdiction-regardless of where he 
resides. However, in the final analysis, 
the consumer ·is not always the one who 
pays . For example, a 1¢ city sales tax on 
a $50,000 tractor is a $500 difference in 
t ) 
-J Table 1. These changes would come about if a 1/2, county-wide sales tax were imposed : Column 1, amount of revenue raised (In thousand dollars), 
-
-
and Column 2, percent of all local property taxes that could be replaced . 
1 2 1 2 
Aurora 47 2.8 Jerauld 37 2.7 
Beadle 456 6.0 Jones 49 4.9 
Bennett 46 3.9 Kingsbury 100 3.3 
Bon Homme 102 3.6 Lake 191 4.5 
Brookings 476 5.3 Lawrence 490 6.7 
Brown 1077 7.1 Lincoln 133 2.2 
Brule 114 5.2 Lyman 54 2.9 
Buffalo 3 0.7 McCook 76 2.6 
Butte 182 5.2 McPherson 49 2.5 
Campbell 23 2.0 Marshall 73 3.1 
Charles Mix 145 4.9 Meade 195 3.6 
Clark 51 2.3 Mellette 12 1.4 
Clay 196 4.5 Miner 42 2.3 
Codington 674 10.4 Minnehaha 3551 8.4 
Corson 16 1.0 Moody 105 3.6 
Custer 111 5.4 Pennington 2330 9.2 
Davison 576 8.4 Perkins 90 3.9 
Day 119 3.4 Potter 80 4.9 
Deuel 64 2.7 Roberts 133 3.5 
Dewey 56 6.5 Sanborn 27 1.9 
Douglas 51 2.5 Shannon 17 7.5 
Edmunds- 65 2.2 Spink 112 2.3 
Fall River 132 4.8 Stanley 49 3.4 
Faulk 39 2.0 Sully 26 1.4 
Grant 173 3.4 Todd 45 7.2 
Gregory 99 4.0 Tripp 157 4.2 
Haakon 57 4.0 Turner 99 2.4 
Hamlin 58 2.5 Un ion 139 3.0 
Hand 88 3.3 Walworth 173 6.2 
Hanson 24 1.5 Yankton 475 7.4 
Ziebach 11 1.9 
Harding 20 2.0 
Hughes 421 6.9 State total $18,353 6.9% 
Hutchinson 161 3.8 
ttyde 37 3.6 
Jackson 36 4.1 
price. Often farm machinery dealers and 
those who sell big ticket items are forced 
to absorb some of the local sales tax to 
prevent customers from going to a com-
petitor outside the tax jurisdiction. So 
under some conditions, businesses are 
forced to pay some of the sales tax. (This 
doesn't apply to automobile dealers in 
South Dakota because they are exempt 
from the local sales tax.) 
The third alternative is to place more 
emphasis on the property tax and less 
emphasis on the sales tax. In this case 
the revenue substitution ratios are revers-
ed. For example, a 10% increase in the 
property tax statewide would produce 
about $27 million and could be used to 
lower the sales tax by ¾ ¢. 
Property taxes could be raised in 
various ways. We could raise full and 
true value on the tax rolls to the actual 
market value of property. We could simp-
ly mandate that county commissioners 
raise their taxable percentage of full and 
true valuation. We could raise the mill 
levy limits imposed by the legislature on 
local units of government. Or we could 
simply impose a statewide property tax 
levy. 
Who pays the property tax bill? In 
South Dakota, 58% of property taxes a,re 
paid on non-agricultural real property; 
35% are pf,Iid on agricultural land, lots, 
and agricultural non-residence im-
provements; and 6% are paid on state 
assessed utilities. 
Under some conditions, property taxes 
can be passed forward to the consumer. 
For example, in a college town where the 
need for apartments often exceeds the 
number available, landlords are able to 
pass a property tax increase on as higher 
rent. However, under other market condi-
tions, businesses must absorb the tax. In 
a state with relatively high property 
taxes , farmers cannot pass all of a pro-
perty tax increase on to the consumer 
because they must compete with farmers 
in other states. 
Taxes on South Dakota farm real estate 
in 1979 were 83¢ per $100 of full market 
value. The states adjoining South Dakota 
averaged 61¢ per $100 of full value, and 
the U.$ . averaged 60¢ per $100 of full 
market value for farm real estate. Of the 
adjoining states, only Nebraska had a 
higher tax rate. Consequently, 
agricultural landowners in South Dakota 
are not likely to pass much of a property 
tax increase on to consumers. 
The fourth option is to implement an 
income tax and place less emphasis on 
sales and/or property taxes. Again, the 
income tax could be imposed statewide or 
on a combination state and local basis. 
(Other states with local option income 
taxes collect the local tax in conjunction 
with the state income tax.) 
On a statewide basis, if we imposed a 
9 
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personal and corporate income tax using 
an average rate of 0.7% of our federal 
taxable income, we would raise $27 
million that could replace 10% of the 
property tax or lower the sales tax by 
¾¢. Raising this amount with a personal 
income tax alone would require a rate of 
0.9%. A corporate income tax alone 
would require an approximate 2.7% rate 
to raise $27 million. 
Who pays the income tax? All 
corporations and individuals who earn 
taxable income within South Dakota, 
regardless of where they reside. · Initially, 
individuals would likely account for 75 % 
and corporations 25% of total state 
income tax collections under uniform tax 
rates. 
If income taxes are used to partially 
replace sales and/or property taxes, then 
part of the tax collections will tend to be 
shifted to individuals and corporations in 
higher income brackets, particularly to 
those who also possess relatively little 
property and/or pay relatively little sales 
tax as a percent of income. Tax 
collections would be shifted away from 
lower income taxpayers, particularly 
those who possess a lot of property 
and/or those who currently pay a 
relatively high sales tax as a proportion 
of income. Although it doesn't hold in 
every individual case, it can be said in 
general that this shift to higher income 
bracket taxpayers would occur as long as 
the income tax is less regressive than the 
sales or property tax that is replaced. 
This bracket shift also means that some 
of the tax is shifted to the federal 
government. A state and local tax hike of 
$1, for example, will only increase the 
total tax liability of a taxpayer in the 
40% federal income tax bracket by 60¢. 
This is because the additional state and 
local tax is deductible on the federal 
income tax return and thus lowers the 
federal income tax liability by 40¢. Now, 
if a state income tax is used to replace 
part of the property or sales tax (which 
are also deductible), some of the tax 
change would likely be absorbed by the 
federal government because the 
deductions would be shifted to individuals 
and corporations in higher income tax 
brackets where the deductions are worth 
more in terms of reduction in federal f ' 
income tax liability. 
Finally, businesses-corporate or 
otherwise-have the additional flexibility 
under some market conditions to pass 
part of a net increase . in taxes on to 
consumers or backward to producers. 
Some won't be able to. For example a 
South Dakota firm that simultaneously 
faces a tight supply in its raw material 
markets and a weak demand in its 
product markets will likely be forced to 
absorb most of a tax increase. 
Facts are our only common ground; 
only then can we consider tax reform 
In the final analysis, any new tax 
policy will be a compromise between 
economic reality and what is socially 
acceptable by South Dakotans. 
There's no easy answer, and there's 
always somebody that will be hurt. There 
will be almost as many personal values 
and prejudices expressed (which we 
haven't even discussed here) as there are t) 
people attempting to find an acceptable 
tax reform. 
The one common ground that people 
need are facts. Understanding the facts 
of various tax options is the key to the 
political process by which we will or will 
not reach an answer. D 
The author is Dr. Mark A. Edelman, agriculture and 
public policy economist at SDSU. 
Ed. Note: 
For additional information on this subject, the author 
has compiled a set of more than 50 tables of facts and 
figures that describe the state and local public finance 
picture in South Dakota. Copies, entitled SOUTH DAKOTA 
TAX FACT'S, EC 746, are now available from your county 
Extension office or may be ordered directly from the 
Bulletin Room. SDSU,,~ox 2231, Brookings 57007. Checks 
should be payable to Revolving Fund 376295. They are 
priced at $1.30 each to cover printing and handling. 
le.More room for research 
Tripling of feedlot capacity 
results in research expansion 
It once held 100 head. Now the beef 
cattle feedlot at the Southeast Experiment 
Farm at Beresford has expanded to 300. 
More improvements are planned when 
money becomes available to the board of 
directors of the non-profit corporation 
that owns the farm. 
The new portion contains earth mounds 
to promote drainage and keep the cattle 
dry in wet weather. Windbreaks made of 
spaced vertical boards were also built on 
the new lots. Spaces between the boards 
allow snow to blow through and not 
collect on or around the cattle. 
The farm corporation provided most of 
the money for the new f eedlof, including 
money for earth moving, drainage, poles, 
railroad ties, planks, electricity, and 
water. 
Employees of the farm, hired by SDSU, 
and Green Thumb employees helped with 
some of the work. 
When there is money the board of 
directors plans to build a steel, open 
fronted building in the old feedlot. 
This housing will then be compared 
with the less expensive windbreak 
feedlot, according to Fred Shubeck, 
manager of the farm for SDSU. 
The former limited capacity for beef 
research at the farm led cattle feeders in 
the area to make strong comments to the 
board of directors before the expansion, 
Shubeck said. 
Bulls are tasty enough, but 
there's no market for them 
Research in 1980-81 at the new feedlot 
showed that bulls gained faster in feedlot 
than steers or heifers, but the gain was 
off set by poorer prices at the 
marketplace. 
Bulls gained 3.2 lb/day, steers 3, and 
heifers 2.8. "But the market price offset 
the rate of gain," according to Dan Gee, 
associate professor of animal science, 
and one of the project leaders. 
Taste panels found meat from young 
bulls to be as palatable as that from 
steers or heifers. Panelists graded the 
meat on tenderness, juiciness, flavor, and 
overall desirability. "There was basically 
no difference between ea ting 
characteristics of bulls, steers, and 
heifers," said Gee. 
Although the marketing problem was 
described as "tough," Gee doesn't 
consider it a permanent obstacle. "I think 
it's something we can overcome. But at 
present I'm not aware of where you can 
market those bulls at the same price as 
steers.'' 
Just to check it out, Gelbvieh 
bulls got female growth implants 
. 12 
Leroy Ben Bruce, Extension ruminant 
nutritionist for SDSU, is in charge of the 
beef research at the farm. An implant 
study involved 100 head of Angus (50 
bulls and 50 steers) and 100 head of 
Gelbviehs, all bulls. 
"We're looking at the carcass 
characteristics and the growth rate and 
the efficiency of the implanted bulls, non-
implanted bulls, implanted steers, and 
non-implanted steers," said Bruce. 
One Gelbvieh pen received Ralgro, one 
received Synovex S, one rec0ived Synovex 
H, and the other was a control. There 
will be interest in the results of 
Synovex H (H for heifer) on bulls, Bruce 
Slatted windbreaks make wintertime feedlot living almost comfortable , 
comfortable enough to indulge in a little curiosity about cameras , anyway. 
New feedlots at Southeast Farm triple the cattle capacity . 
said. "We may be looking at a little 
different hormonal situation with bulls, 
and the situation that you get with 
Synovex H might have an advantage to 
it," Bruce said. One Angus pen each of 
steers and bulls was given Synovex S, 
and the other pens of bulls and steers 
were left as controls. 
At the old lot, referred to by 
researchers as the EPA lot because it 
was remodeled with Environmental 
Protection Agency funds, 100 cattle were 
on feed last year. The EPA lot, completd 
about 7 years ago, was stocked with 50 
heifers, 25 steers, and 25 bulls. The 
controls received a growing and finishing 
ration like most feeders now use. For the 
others, the ration was updated for every 
50 pounds of gain. 
"The nutritional requirements of the 
animals change as they gain in weight, so 
we change the ration to meet those 
requirements," Bruce said. "The idea is 
to explore, seeing if there is a more 
efficient and cheaper way to feed animals 
rather than just to use a plain growing 
and finishing ration." 
Maybe it will be advisable to use three 
or four rations instead of the growing and 
finishing ration all the way through, 
Bruce said. A few differences were 
found, but the work hasn't been 
completely analyzed yet. The research 
will be cont~1:1ed in the year ahead. D 
The writer is Jerry Leslie, information specialist in the Ag 
Communications Office. 
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·• Seven short years 
-
If energy goes up any more, you 
may be changing crops by 1990 
All farm input costs have increased 
greatly during the past 20 years. 
Nationally, the costs more than doubled 
between 1965 and 1977; by 1981, costs 
had jumped another 50%. 
The areas where prices have risen 
most rapidly are energy and interest. 
South Dakota costs for electricity, diesel 
fuel, and investment capital have 
increased more than 20% each year from 
1977 to 1981. While the trend for energy 
has slowed recently, few people believe it 
is reversed. 
We've documented the impact of rising 
energy prices on the four major crops 
(corn, alfalfa, oats, and soybeans) in 
Brookings and Turner counties (Table 1 ). 
We'll project these impacts to 1990 to see 
how they could 1) take away crop profits, 
2) cause irrigation to become relatively 
less profitable than dryland farming, and 
3) cause more energy-intensive crops like 
corn to become relatively less profitable 
than crops like soybeans. 
Crop production energy can be either 
"direct" or "indirect." "Direct" here is 
energy used for fuel for farm machinery 
and irrigation and for grain drying. 
"Indirect" will be that used in making 
Table 1. Planted acres of selected crops, Brookings and Turner counties, 
average for 1970-1979. 
Brookings .County Turner County 
Acres PercBnt Acres PerCBnt 
Com 115,300 39.0 131,300 49.4 
Oats 83,700 28.3 70,300 26.4 
AHalfa 39,300 13.3 23,000 8.7 
SOybeans 9,400 3.2 35,700 13.4 
Flax 20,800 7.0 a n/a 
Spring wheat 13,100 4.4 1,100 0.4 
Other 14,400 4.8 4,500 1.7 
Total 296,000 100.0 265,900 100.0 
a: Less than 500 acres .,. !, ' 
14 
Table 2. Estimated energy cost components In the production of selected dryland crops, Brookings and 
Turner counties, 1981. 
Ene~x_ cost come_onents 
Total 
Machinery Plant prot. variable 
Crop and fuel and Fertilizer Grain chemicals production 
county lubrication manufacture drying manufacture Total costs81 
(dollars per acre) 
Brookings County 
Corn 18 14 10 5 47 97(48) 
Oats 14 7 0 1 22 49(45) 
Soybeans 15 2 0 2 19 58(33) 
Alfalfa 12 . 1 n/a 1 14 41(34) 
Turner County 
Corn 19 17 14 4 54 109(50) 
Oats 15 9 0 1 25 55(45) 
Soybeans 15 2 0 3 20 61(33) 
Alfalfa 18 1 n/a 1 20 59(34) 
a1The numbers in brackets are the total energy costs expressed as percentages of the total variable ,. 
production costs. 
fertilizer and chemicals but not that used 
in the seed, machinery, transportation, 
and human labor categories. 
energy cost for all crops except corn. 
Fertilizer and drying amount to 20-33 % of 
the total for corn. 
The energy bill for 1981 dryland oats, 
soybeans, and alfalfa was $14-20/A 
(Table 2). Dryland corn was more than 
twice that amount. 
Energy accounts for 33-50% of the 
total variable production cost for dryland 
crops, highest for corn and oats and 
lowest for soybeans and alfalfa. 
Machinery fuel and lubrication is the 
largest expense in dryland farming; it 
accounts for more than half of the total 
Energy cost for irrigated alfalfa and 
soybeans is $35-50/A (Table 3). For 
irrigated corn, it's more than $100/A. The 
energy cost per acre for irrigated crops is -
more than twice that for dryland 
production. 
More than half of the total variable 
costs for irrigated corn go to energy. For 
irrigated alfalfa, it's 40-46%, and for 
irrigated soybeans 35%. Fertilizer 
manufacture is the largest part of 
Table 3. Estimated energy costs components in the production of selected irrigated crops , Brookings and Turner counties , 
1981 . 
Crop and 
county 
Brookings County 
Irrigation 
system 
power 
Energy cost components 
Machinery 
fuel and 
lubrication 
Fertilizer 
manufacture 
(dollars per acre) 
Grain 
drying 
Plant prot. 
chemicals 
manufacture Total 
Total 
variable 
production 
costS"1 
Corn 29 11 35 25 4 104 189(55) 
Alfalfa 26 9 1 n/a O 36 90(40) 
Turner County 
Corn 30 12 52 12 4 110 207(53) 
Alfalfa 34 17 2 n/a O 53 115(46) 
Soybeans 26 10 1 O 3 , · 40 113(35) 
a1n1e numbers In brackets are the total energy costs expressed as percentages of the variable production costs. 
-
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irrigated corn energy cost. Irrigation 
pump fuel is about 30% of the total for 
corn, but it's well over 60% of the total 
energy cost for alfalfa and soybeans. 
What lies ahead? 
We can make some projections. First, 
we can base product price projections on 
the Chase Econometric forecasts. Second, 
we can assume the price of non-energy 
inputs could grow according to the trends 
of the 1970's. Third, we can assume three 
rates of energy price increases: "slow" 
a. Dryland crops 
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~ 
c~ 
~ Q) .a C. 
Q) "' a:~ 
"' 'is 
E. 
'§" 
u 
"' C ~
~ Q) .a C. 
Q) "' a:~ 
"' 'is 
E. 
150 
100 
50 
0 
slow moderate 
Brookings County 
b. Irrigated crops 
500 
400 
300 
200 
100 
0 
slow moderate rapid 
Brookings County 
rapid 
slow 
increases of about 3% annually as in the 
1970's; "moderate" increases of about 
8% which would double the 1981 energy 
prices by 1990; and "rapid" increases of 
about 15% which would double 1981 
levels by 1986. 
The impacts of these three rates on 
future economics of crop production are 
shown in Figure 1. "Return" is the 
projected profit after variable production 
costs, but land costs and interest and 
depreciation on capital investment are 
slow 
moderate 
Turner County 
rapid 
moderate 
Turner County 
en 
C 
m 
.0 
>-
0 
U) 
rapid 
Crop Legend 
E ~ Cl') <U 0 ~ (.) 0 
< 
Fig 1. Impact of slowly , moderately, and rapidly rising energy prices on the projected returns over variable costs in 1990 from producing selected dry land and ir-
rigated crops , Brookings and Turner counties . 
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not reflected. The more that bars become 
shorter for a crop from "slow" to 
"moderate" to "rapid," the greater the 
effect on profits from rising energy costs. 
You can see that under the "slow" 
energy cost rise for Turner County, corn 
is projected in 1990 to be a little more 
profitable than soybeans. Dryland 
soybeans have an edge over dryland corn 
in Brookings County. Under both irrigated 
and dryland conditions, alfalfa is less 
profitable than soybeans or corn in both 
counties. Dryland oats are only about half 
as profitable as dryland alfalfa. 
· The most striking difference in the 
1990 " rapid" category is that soybeans 
become most profitable in both dry land 
and irrigated farming. Soybeans require 
less energy per acre. Also notice that, for 
the same reason, alfalfa has a marked 
profit advantage over corn. In Turner 
County, dryland alfalfa and dryland corn 
are about equal in profitability. Under 
irrigation, however, corn is more 
profitable than alfalfa in either county, 
despite rapidly r ising energy prices. 
Net returns for 1990 for dryland corn 
in the "rapid" category are $80-plus 
lower than under the " slow" category. 
Comparative reductions in profits from 
other crops are $25-40/A. 
Overall, the projected net returns 
under the "rapid-rise" category are 
37-50% less for dryland corn and oats 
but only 15-25% less for alfalfa and 
soybeans. 
Projected differences for 1990 irrigated 
corn returns under "rapid" are $190 less 
per acre as compared to "slow", but the 
return reduction for irrigated soybeans 
and alfalfa is less than half of that 
amount. 
"Rapid-rise" reductions in net returns 
vary from 16% for irrigated soybeans to 
about 40% for irrigated corn, but returns 
over variable production costs for corn, 
alfalfa, and soybeans still are projected 
higher with irrigation than without. If 
returns over total production costs were 
considered, irrigated alfalfa profits would 
be less than for dryland alfalfa. 
What does all this mean? 
Many other factors also affect farming profits, says Don Taylor , but energy A\ 
inputs are one of the most important. Watch corn . If 1981 energy prices .,-
double by 1986, corn will be vulnerable and one of the fi rst crops to feel 
the pinch. 
It means that if current trends in 
energy and other input prices continue 
through 1990, corn and soybean profits 
under both irrigated and dryland systems 
would be roughly comparable. But if 
energy prices were to rise more rapidly, 
soybeans would become more profitable 
than corn, and the general profitability of 
farming would be considerably reduced. 
Thus, energy intensive crops like corn 
are potentially vulnerable to rapidly 
rising energy costs. The current 
popularity of corn could diminish during 
the 1980's, but this of course would also 
depend on changes in relative commodity 
prices and technology as well as on 
changes in energy prices. 0 
The author is Don Taylor, SDSU professor of economics. 
• The young ones 
-
. . . , the engineering aggies, 
do ribbon-winning research 
*Know what mama pig does when she's 
too hot? She loses weight, doesn't 
produce enough milk for her babies, and 
is just plain restless because she can't get 
comfortable. If some unlucky piglet 
happens to be under her feet, that's too 
bad. She '11 squash him. 
*How can you build a pole building 
when you can't get the necessary poles? 
The standard 6 x 6 inch x 19 ft variety is 
getting harder to come by. And those 
poles are costing more. 
*Looking down the road a bit ... how 
much energy (battery) would an electric 
tractor need to perform certain farm 
chores? Farmers may need to know; they 
could well be driving one in the 1990's. 
Sounds like these are problems SDSU 
researchers and graduate students are 
working on. They are actually the 
projects of college students, maybe from 
your hometown. 
According to Les Christianson, 
assistant professor of agricultural 
engineering, undergraduates have been 
getting recognition outside of South 
Dakota, winning contests based on their 
work. This fall students he advised 
received first place in a paper contest 
and first and second in a design contest 
judged by the North Central Regional 
American Society of Agricultural 
Engineers (ASAE). 
But more than winning, Christianson 
says working on such problems gives 
students experience with bona fide 
engineering work. "That's good learning 
• • • 
experience; and competing in those 
contests assures them (students) that they 
have the ability and can measure up very 
well. '' 
The winning design projects came from 
Christianson's senior design class which 
is required for all ag engineering 
students. Christianson coordinates as 
many of the projects for this class with 
industries as possible. In addition to 
cooperation, he asks industries for 
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Ron Duvall , Leola, Nestor Palm , 
Britton , and Dale Schoenfeld , 
Altamont: How to provide the 
optimum temperatures for both 
babies and sow? Heat the farrowing 
pen for the babies but blow cool air 
past sow·s nose. 
materials or funding, and critiques of the 
students who work with them. "It's a 
good deal for industry and for students," 
Christianson tells. 
The mamas got angry when the 
snout coolers were turned off 
18 
What can be done to make mama pig 
more comfortable, yet keep her baby pigs 
as warm as they need to be? Nestor Palm 
of Britton, Dale Schoenfeld of Altamont, 
Ron Duvall of Leola, and Les Heard of 
Woodstock, MN, provided one answer to 
that problem in their second-place 
Chuck Remund , Wilmot , and Jim 
Moore , Artesian : What to use in a 
pole building when there are no 
poles? Use a laminated post. The 
team not only built and stressed 
posts for strength , they found a 
cheap way for lumberyards to put 
them together . 
winning Snout cooling design for 
farrowing sows. 
According to their report, baby pigs 
need a room temperature of between 90 
and 95 degrees F. Temperatures cooler 
than that make them susceptible to 
disease. If the room is very cool they may 
even crawl under their mother to warm 
up and get crushed. The sow, however, 
prefers a room temperature of about 60 
degrees F. She can tolerate it up to about 
7 5 degrees F. 
But "80 or 90 degrees is just 
unreasonable as far as she is 
concerned,'' explains Christianson. 
The problem is to keep the baby pigs 
warm and the sow comfortable and cool. 
One way to do.that is to blow cool air 
through what looks like the end of a hand-
held hair dryer toward the saw's nose. 
-
·-
Bryan Thoreson, Brandon , and Brian 
Vik , Draper: How much force does it 
take to do farm chores? Answers can 
be related to energy requirements , 
and that data will help dete rmine 
battery sizes of the electric tractors 
in our future. 
That's where she loses most of her heat. 
Judging by the reactions of sows, the 
design was a success. Whenever the flow 
of cool air stopped, those sows began to 
chew angrily on the ducts which had 
provided the cool air. Research on snout 
cooling is continuing to determine if 
circulating uncooled air would be enough. 
Need a pole building but out of 
poles? There may be substitutes 
It's clear enough from industry that 
we're not going to be able to depend on 
the quantity of 6 x 6 inch x 19 ft poles 
that we now use, forecasts Christianson, 
especially if there is a rebound in the 
building industry. 
Those are the ones normally used for 
pole buildings. Do we have another 
option'? 
The possibility of using laminated posts 
made froni materials lumber yards 
usually have on hand looks promising. 
That's what the four students who won 
first place in the design contest found. 
They are Charles Remund of Wilmot, 
Javad Ghaseminia of Iran, Rick Demerest 
of Cushing, IA, and Jim Moore of 
Artesian. 
Their challenge was to design a pole 
strong enough to hold up a building yet be 
reasonably priced. Moore explained, 
"The basic idea is to get the most output 
out of the least input. That's what 
everybody is after. Anybody can put 
together a pole that's going to work. The 
idea is to find the most economical 
solution." 
This group of students evaluated 
several joints and nailing patterns to find 
which would hold the pole together best. 
Then they tested a few. When they 
finished their project they found that a 
lumber yard could pay for materials and 
la bar to build a laminated post for less 
than the cost of a regular pole. 
Christianson summed up the value of 
their research. "You're looking at a 
savings of money in the cost of putting up 
a building. And you're increasing your 
options. If you run out of the other posts 
because everyone is using them, you at 
least _have another way of building." 
More research is needed before you're 
likely to see laminated posts on· the 
market around here, agree Remund and 
Moore. 
How much force to spread manure? 
That relates back to battery size 
Although all of the student winners 
realized they were working on problems 
that couldn't be solved overnight, that's 
especially true for the two who won first 
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Les Christianson gu ides these ag engineeri ng students . This year's 
"crop " of prize winners was no surprise to him; the design students 
have been taking regional and national honors for years . Win ning 's nice, 
but the personal achievements of the students is even better , he says. 
20 
place in the paper contest. Bryan 
Thoreson of Brandon and Brian Vik of 
Draper worked full time last summer on 
research for their paper Tractor 
instrumentation: design and test results. 
They're continuing this research part 
time through this school year. 
"The probl~m is the concern over ·the 
energy shortage and high prices," said 
Thoreson. The challenge is to investigate 
alternative energy sources. The work he 
and Vik have been doing will eventually 
be applied toward production of electric 
tractors. 
The biggest cost of an electric tractor 
will be related to the size of its battery, 
says Christianson. Thoreson and Vik have 
been measuring exactly how much force ~ 
is required to do various farm chores, for • )I 
instance to run a manure spreader. That 
data can be related back to an amount of 
energy, and finally back to battery size. 
explained Thoreson. 
Although Christianson is proud of his 
students' accomplishments, he isn't 
surprised by them. SDSU students have 
taken first place in the reigonal design 
contest each of the last 4 years, and 
second place as well in all but one of 
those years. In addition, Christianson 
says, "We've won the paper contest 
maybe three or four times over the last 
15 years. That's about as long as there 
has been a contest.'' . , 
This year his design contest winners 
went on to place fifth and sixth in the 
national design contest. The first place 
paper contest winners will also compete 
in a national contest. 
The glory of winning aside, the value of 
learning by doing is as one of 
Christianson's students put it: "I've 
learned how to approach a problem and 
how to solve it." That kind of knowledge 
benefits students, universities, and, for & 
those students who stay in South Dakota , WI 
our state. 
Christianson has that same feeling 
about his work. " I see my job here as 
being to develop students as best I can. 
The way I judge myself is how well my 
students do. Maybe a farmer judges 
himself by how well his crops do, or how 
much money he makes. To me, (how well 
Christianson's crop grows) that's what 
teaching is all about." D 
The writer is Ka tharine Thompson, associate publications 
editor in the Ag Communications Office. 
• The grasslands bloom 
-
Full-color portraits reveal 
beauty of grasslands plants 
"Unless we live compatibly with our 
environment, we will not be able to live 
because of it." 
That is the opinion of two eminent 
range scientists in the opening pages of 
Plants of South Dakota Grasslands, 
published by South Dakota State 
University this spring. 
James Johnson and James Nichols have 
revised and updated an earlier work, the 
1970 edition which has long been out of 
print. The present volume identifies and 
discusses more plants. All photographs 
(164 of them) are in full color. · 
· The book is more colorful, but the 
environment is more drab. 
No more is there a lushly variegated 
carpet stretching from border to border. 
What once was an immense variety of 
plants has come to this: 90% of native 
grassland is now made up of less than a 
dozen grasses and sedges, and the most 
common tame grasses add but a few 
names to the list. 
Why, then, are over 200 grassland 
plants described in this 168-page book? 
There still is great beauty, as even a 
quick glance at the pages of this book will 
reveal. Some plants act as indicators, add 
the authors, plants that by their health 
and vigor, or by their disappearance, tell 
us how we are doing in our efforts to -
stem further deterioration of our 
environment. Many of them are primary 
forage · species or those that are 
characteristic of major plant 
communities. 
Plants of South Dakota Grasslands is a 
full-color photographic reference of . 
grasses, forbs, and shrubs commonly 
found in the grasslands of South Dakota 
and nearby portions of the Northern · 
Great Plains. Each photo is accompanied 
by a brief non-technical narrative on 
identification and distribution. Where 
known, poisonous properties, medicinal 
value, wildlife uses, grazing value and 
response, ecological significance, and 
note~ of general interest are presented. 
Current scientific names and common 
names are cross-referenced in an easy-to-
use index. 
Johnson and Nichols combine 31 years 
of work in range management. Johnson is 
associate professor and extension 
specialist with SDSU at the West River 
Center in Rapid City; Nichols is a 
professor of agronomy, range, and forage 
with the University of Nebraska at the 
North Platte Station, and was associated 
with SDSU at the Newell Field Station 
from 1964 to 1969. 
Plants of South Dakota Grasslands is 
available from the Bulletin Room, SDSU, 
Box 2231, Brookings, SD 57007, for $8. 
Postage is paid. Please make checks 
payable to "Pubs 376295." 
Director's comments 
( continued from page 2) 
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educational institutions, and others 
search out students from the upper 
midwest. Maybe our students don't have 
some of the so-called "pizazz" of those 
from other areas, but they do know how 
to work. 
A pleasant task in the dean's office has 
always been one of writing placement 
reports. I have found it rewarding to 
learn what our graduates are doing, 
whether they live in South Dakota or 
elsewhere. I have certainly been pleased 
to learn that they have been able to hold 
their own with the best. 
As I look back over these past years, I 
have only one real regret. One of the 
selling points of the position in 1950 was 
the potential for major irrigation 
development in South Dakota. Two of the 
four dams on the Missouri River were in -
the early stages of construction. Here we 
are, 33 years later, and we still do not 
have major irrigation development as a 
result of the dams on the Missouri River. 
Maybe this is our way of keeping 
production down, but South Dakota 
should not have to handle more than its 
share of that load. Why is California a 
leading producer of agricultural products 
in the United States? Primarily for one 
main reason-water. 
Whether our farms and ranches grow 
to a still greater size, become smaller, or 
stay the same, it will still be necessary to 
have the best individuals on the land. I 
personally, as everyone else, like to ea,t 
nutritious food; therefore, I am so 
grateful that 20% of our graduates desire 
to return to the land following graduation 
from SDSU. We must continue to make 
farming and ranching attractive to them 
so that they will return. D 
,. 
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